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APPARATUS FOR CONNECTING AND SEALING DUCT SECTIONS 

by 

Mark E. Poole, of 6592 North Government Way, Dalton Gardens, ID 83815. 



CROSS-REFERENCES 
There are no applications related to this application filed in this or any foreign country. 

BACKGROUND 

An apparatus to connect and seal two duct sections is well known. Such an apparatus 
comprises first and second connectors, one connector attached to each duct section. A flange 
extends from each connector, and the flanges of the two connectors are fastened together, 
thereby making the connection. More particularly, each connector includes a tubular member 
having an inside diameter incrementally less (or greater) than an inside (or outside) diameter of a 
round or round oval duct. A radially directed annular flange extends from the tubular member. 
The flanges of the first and second connectors are typically secured together by a plurality of 
fasteners, such as sheet metal screws, distributed evenly about the flange. A washer or gasket 
may be carried between the flanges, to improve the seal. 

The use of such a structure for connecting and sealing two duct sections is very 
widespread. Unfortunately, the performance of such an apparatus suffers from several problems. 
First, there is a tendency for the tubular member of the connecting and sealing connector to bend, 
and therefore to improperly fit the duct to which is it to be installed. Secondly, the flange directed 
outward in a radial direction may also bend, and therefore not properly fit flush against the flange 
of the other connector, or against the gasket carried between the flanges. Third, the outer edges 
of the flanges are often sharp, and care must be taken during handling to avoid injury to the 
installation technician and to avoid damage to other objects. 
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In some applications where duct sealer is used, excess duct sealer is squeezed from 
between the flanges as the fasteners are tightened, and tends to foul the perimeter of the 
apparatus. 

For the foregoing reasons, there is a need for an apparatus for connecting and sealing 
adjacent duct sections that can overcome the disadvantages of the prior art. The apparatus for 
connecting and sealing two adjacent duct sections must resist deformation of both the tubular 
member and also the flange directed outward in a radial direction. The structure must provide for 
the maintenance of a gas-tight seal both between adjacent flanges, and also between the tubular 
member and the duct to which it is connected. The flanges must be adapted for use with 
conventional gaskets and duct sealers, but should additionally provide structures which result an 
additional barrier to gas transfer into or out of the connected ducts. The flanges must also be 
adapted for optional installation of additional hardware to increase the resistance of the flange to 
bending, for use in applications where bending is more likely to result. Additionally, some 
structure may be provided that contains excess duct sealer squeezed from between the flanges 
when the fasteners are tightened, to prevent fouling of the perimeter of the apparatus. 
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SUMMARY 

An apparatus 10 for connecting and sealing duct sections is disclosed, and is adapted for 
use with both round ducts 100, round oval ducts 200, as well as other commonly used ducts. A 
preferred version of the apparatus 10 for connecting and sealing duct sections comprises 
identical first and second connectors 11, 12, associated with the first and second ducts to be 
connected, each connector including some or all of the following structures. 

(A) A tubular member 20 has a cross-section corresponding to, and an outside diameter 
incrementally less than, the inside diameter of the duct to which it is to be attached. In a 
preferred embodiment, an O-ring channel 24 is defined in the tubular member, allowing 
an O-ring 40 to be carried between the tubular member and the inside surface of the 
duct. 

(B) A flange 50 extends outward in a radial direction from an outer end 25 of the tubular 
member 20. The flange and the tubular member are joined by a radially inner bend 51. 
The flange defines inner and outer annular surfaces 52, 53. 

(C) A radially outer portion of the flange forms a rolled edge 60. The rolled edge results in a 
rounded perimeter 63 that will not cut or injure the installer, and increases the strength 
and rigidity of the flange. As a result of the added strength, the outer annular surfaces 53 
of adjacent flanges may be positioned flush against each other without dents, bends or 
warps resulting in space between the surfaces 53. 

A tube cavity 64, defined within the rolled edge, allows for the option installation 
of a wire 66, which results in still further stiffening of the rolled edge and annular flange. 

(D) In use, the apparatus 10 includes first and second connectors 11, 12 attached to the 
ends of first and second duct sections to be connected. To make this connection, the 
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outer surfaces 53 of two adjacent annular flanges 50 are positioned against each other. 
A plurality of fasteners 90, such as bolt/nut pairs or sheet metal screws, pass through 
holes defined in the flanges and connects the flanges 50 together. 

(E) In some applications, a gasket 70 is positioned between the outer annular surfaces 53. 

(F) In other applications, duct sealer 80 may be used instead of, or in addition to, the gasket. 
A preferred duct sealer is a caulk-like material, and is placed between the outer annular 
surfaces 53 of the flanges prior to the attachment of the fasteners. 

(G) As the fasteners are tightened, excess duct sealer may be squeezed from between the 
flanges when the two outer annular surfaces 53 of the two respective connectors 11; 12 
are pressed together. In this circumstance, an excess duct sealer trough 65, defined 
between the rolled edges 60 of two adjacent connectors, provides a location to which 
excess duct sealer is discharged. As a result, duct sealer does not foul the round 
perimeter 63. 

It is therefore a primary advantage of the present invention to provide a novel apparatus 
for connecting and sealing duct sections wherein a rolled edge defined on the outer edge of a 
radially directed flange which results in a rigid flange having a planar surface which is not easily 
deformed, and which results in a rounded perimeter which is unlikely to cut or injure. 

Another advantage of the present invention is to provide a novel apparatus for connecting 
and sealing duct sections which includes a radially directed annular flange having a rolled edge 
defining a tube cavity which is adapted to carry a wire rod, which results in additional 
reinforcement of the flange. 
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A still further advantage of the present invention is to provide a novel apparatus for 
connecting and sealing duct sections, whereby when the outer annular surface of the radially 
directed annular flange of each of first and second connector are brought into contact, an excess 
duct sealer containment trough is formed; and whereby when fasteners are attached to connect 
the annular flanges, the excess duct sealer carried between the annular flanges is transferred to 
the excess duct sealer containment trough in a manner that prevents the rounded perimeter from 
becoming fouled with duct sealer. 

Other objectives, advantages and novel features of the invention will become apparent to 
those skilled in the art upon examination of the specification and the accompanying drawings. 
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DRAWINGS 

These and other features, aspects, and advantages of the present invention will become 
better understood with regard to the following description, appended claims, and accompanying 
drawings where: 

FIG. 1 is a perspective view of a first version of the apparatus for connecting and sealing duct 
sections adapted for use with a round oval duct. 

FIG. 2 is a perspective view of a second version of the apparatus for connecting and sealing duct 
sections adapted for use with a round duct. 

FIG. 3 is an isometric view of the version of the apparatus for connecting and sealing duct 
sections of FIG. 1 . 

FIG. 4 is an isometric view of the version of the apparatus for connecting and sealing duct 
sections of FIG. 2. 

FIG. 5 is a thin-sectional view of the version of the apparatus for connecting and sealing duct 
sections taken along the 5-5 lines of FIG. 4. 

FIG. 6A is a cross-sectional view illustrating a first version of the invention, wherein first and 
second connectors for connecting and sealing duct sections are attached to first and second duct 
sections; illustrating a bolt and nut fastener securing together the two connectors; illustrating a 
wire rod installed in the tube cavity of the rolled edge of each connectors; and illustrating the use 
of an O-ring carried with an O-ring channel defined in tubular member. 
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FIG. 6B is a cross-sectional view illustrating a second version of the invention, similar to that of 
FIG. 6A, but wherein no wire rod is present, and wherein a gasket is carried between the first and 
second flanges of the first and second connectors, and wherein a sheet metal screw is used as 
the fastener. 

FIG. 6C is a cross-sectional view illustrating a third version of the invention, similar to that of FIG. 
6B, but wherein duct sealer is carried between the first and second flanges of the first and second 
connectors. 

FIG. 6D is a cross-sectional view illustrating a third version of the invention, similar to that of FIG. 
6C, but wherein duct sealer and a gasket are carried between the first and second flanges of the 
first and second connectors. 

FIG. 6E is an exploded view of FIG. 6B, to better illustrate and label the components. 
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DESCRIPTION 

Referring in generally to FIGS. 1 through 6, an apparatus 10 for connecting and sealing 
duct sections constructed in accordance with the principles of the invention is seen. The 
apparatus 10 includes identical first and second connectors 11, 12, attached to first and second 
HVAC (heating, ventilation, air-conditioning) ducts, respectively. The apparatus 10 is adapted for 
connecting and sealing round ducts 100, round oval ducts 200, and other commonly used ducts. 
In use, the two connectors are fastened together, forming a seal between the ducts. A tubular 
member 20 of each connector has an outside diameter that is incrementally smaller than the 
inside diameter of the duct to which it is attached. An O-ring 40, carried in an O-ring channel 24 
defined in the tubular member, makes an airtight seal with the duct. A radially directed annular 
flange 50 extends outwardly from an outer end of the tubular member. An outer perimeter of the 
flange forms a rolled edge 60. A gasket 70 may be carried between the outer annular surfaces of 
adjacent flanges of first and second connectors associated with first and second ducts to be 
joined. Duct sealer 80 may also be carried between the outer surfaces, with or without a gasket. 
A plurality of fasteners 90, such as bolts or screws, may be used to fasten the flanges together. 

In an application wherein the apparatus 10 is used to connect and seal two round oval 
ducts 200, each having rounded sides 201 and straight sides 202, each connector comprises two 
half round sections 15 separated by two straight sections 16. 

A tubular member 20 has a cross-section corresponding to, and an outside diameter 
incrementally less than, the inside diameter of the duct to which it is to be attached. The tubular 
member may be round, round oval, or other shape, as required to fit the ducts to be joined. 

In a preferred embodiment, a concave O-ring channel 24 is defined in the outer surface 
22 of the tubular member. As seen in FIGS. 6A and 6B, an O-ring 40 is carried within the O-ring 
channel 24, between the tubular member and the inside surface of the duct. The O-ring tends to 
prevent the passage of air, and results in an airtight seal. An inner surface 21 is opposite the duct 
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to which the tubular member is attached, and defines an annular convex rib opposite the O-ring 
channel. An annular rim 23 is adjacent to both the inner surface 21 and outer surface 22. 

In FIGS. 6C and 6D, a more economically constructed version of the invention includes a 
tubular member 20 having no O-ring or O-ring channel. 

An annular flange 50 extends radially outwardly from an outer end 25 of the tubular 
member 20. The flange and the tubular member are joined by a radially inner bend 51. The 
flange defines inner and outer annular surfaces 52, 53. 

As will be seen in greater detail, first and second adjacent flanges 50, associated with 
first and second connectors 11, 12, are connected by fasteners 90 in a manner wherein the outer 
annular surfaces 53 are adjacent. 

A radially outer portion of the flange 50 forms a rolled edge 60, and is best illustrated in 
FIGS. 5 and 6. The rolled edge results in a rounded perimeter 63, having no sharp edges that will 
cut or injure the installer. The rolled edge additionally increases the strength and rigidity of the 
flange. As a result of the added strength, the outer annular surfaces 53 of adjacent flanges may 
be positioned flush against each other without dents, bends or warps resulting in non-uniform 
spaces between the surfaces 52. 

The rolled edge 60 departs from the outer perimeter 54 of the radially directed flange 50 
at a radially inner bend 61. A radially outer roll 62 extends from the inner bend. A rounded 
perimeter 63 extends from the radially outer roll. A tube cavity 64 is defined within the rolled edge 
60 

In most applications, the rolled edge results in sufficient rigidity of the flange 50, and 
further stiffening is unnecessary. However, in some applications, a more rigid apparatus is 
required. This can be true where the diameter of the apparatus is larger, and there is greater 
tendency for deformation. In such applications, installation of a wire rod 66, results in still further 
stiffening of the rolled edge. A typical wire rod installation is seen in FIG. 6A. The diameter of the 
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wire rod is typically selected to be incrementally less than the inside diameter of the tube cavity. 
Such a diameter results in the greatest protection against the deformation of the rolled edge in 
particular, and the entire apparatus in general. 

In use, the apparatus 10 includes first and second connectors 11, 12 attached to the 
ends of first and second duct sections to be connected. The connectors 11,12 are then attached, 
thereby making the connection between the first and second duct sections. 

Referring particularly to FIGS. 5 and 6, the fastening structure between the first and 
second connectors may be understood. The outer surfaces 53 of the first and second annular 
flanges 50 associated with first and second connectors are positioned against each other. As 
seen in FIGS. 3 and 4, a plurality of fasteners 90, pass through holes defined in the flanges and 
connect the flanges 50 together. The number of fasteners is variable, but should be selected to 
prevent separation of the adjacent outer annular surfaces 53. 

As seen in FIGS. 6B - 6E, a preferred fastener is the sheet metal screw 93, due to its 
economical purchase and installation costs. A more costly option is the bolt/nut pairs 91, 92, 
illustrated in FIG. 6A. Use of such a fastener is particularly indicated where vibration may result in 
the loosening of sheet metal screws over time. 

In some applications, a gasket 70 is positioned between the outer surfaces. The gasket 
is illustrated in FIGS. 6B, 6D and 6E, and may be made of any of a variety of commercially 
available materials. A first side surface 71 of the gasket is carried against the outer annular 
surface 53 of the first connector, while the second surface 72 is carried against the outer annular 
surface of the second connector. 

In some applications, duct sealer 80 may be used instead of, or in addition to, the gasket. 
As seen in FIG. 6C, duct sealer can be used without a gasket 70; alternatively, as seen in FIG. 
6D, duct sealer can be used with a gasket. A preferred duct sealer is a caulk-like material, and is 
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placed between the outer surfaces 53 of the flanges of the first and second connectors prior to 
the attachment of the fasteners 90. After attachment, a portion 81 of the duct sealer remains 
between the flanges. However, as the fasteners are tightened, excess duct sealer 82 may be 
squeezed from between the flanges when the two outer annular surfaces 53 of the two respective 
connectors are pressed together. In this circumstance, an excess duct sealer trough 65, defined 
between the rolled edges 60 of two adjacent connectors 11, 12, of the apparatus 10, provides a 
location to which excess duct sealer is discharged. As a result of the excess duct sealer 
containment trough 65, duct sealer does not foul the round perimeter 63. In some circumstances 
a portion 83 of the duct sealer may enter the duct, but is of no consequence. 

Two ducts may be joined in the following manner. A connector is attached to each duct. 
The tubular member 20 is incrementally smaller in diameter than the duct to which it is attached. 
The O-ring 40 makes a generally airtight seal with the duct. A gasket 70 may be put between the 
outer annular surfaces 53 of the respective connectors. Duct sealer 80 may be put over both 
surfaces 71, 72 of the gasket. The fasteners 90 are tightened, causing excess duct sealer 82 to 
move into the excess duct sealer containment trough 65, thereby preventing fouling of the 
perimeter 63. 

The previously described versions of the present invention have many advantages, 
including a primary advantage of providing a novel apparatus for connecting and sealing duct 
sections wherein a rolled edge defined on the outer edge of a radially directed flange which 
results in a rigid flange having a planar surface which is not easily deformed, and which results in 
a rounded perimeter which is unlikely to cut or injure. 

Another advantage of the present invention is to provide a novel apparatus for connecting 
and sealing duct sections which includes a radially directed annular flange having a rolled edge 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

12 



defining a tube cavity which is adapted to carry a wire rod, which results in additional 
reinforcement of the flange. 

A still further advantage of the present invention is to provide a novel apparatus for 
connecting and sealing duct sections, whereby when the outer annular surface of the radially 
directed annular flange of each of first and second connectors are brought into contact, an excess 
duct sealer containment trough is formed; and whereby when fasteners are attached to connect 
the annular flanges, the excess duct sealer carried between the annular flanges is transferred to 
the excess duct sealer containment trough in a manner that prevents the rounded perimeter from 
becoming fouled with duct sealer. 

Although the present invention has been described in considerable detail and with 
reference to certain preferred versions, other versions are possible. For example, while a 
preferred version of the invention has been disclosed, slight variations in the shape of the rolled 
edge could result in the similar creation of an excess duct sealer containment trough. Therefore, 
the spirit and scope of the appended claims should not be limited to the description of the 
preferred versions disclosed. 

In compliance with the U.S. Patent Laws, the invention has been described in language 
more or less specific as to methodical features. The invention is not, however, limited to the 
specific features described, since the means herein disclosed comprise preferred forms of putting 
the invention into effect. The invention is, therefore, claimed in any of its forms or modifications 
within the proper scope of the appended claims appropriately interpreted in accordance with the 
doctrine of equivalents. 



